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Introduction
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Motivation


Little research is done to understand the person-centered barriers and
challenges and methods of transportation from older adults’ point of view



A research collaboration between a transportation engineer, an industrial
engineer, and a social worker, with an aim to enhance the impacts of
transportation policy and planning on the mobility of older adults

4

Research Objectives
1.
2.
3.

To identify available transportation access and mobility options for
lower income older adults in the Dallas, TX, area;
To develop a simulation tool to predict the impact of the policy and
planning interventions on older adults’ mobility and accessibility;
To evaluate older adults’ awareness of each of these mobility
options, willingness to utilize them, actual usage and frequency of
available transportation options, and any associated challenges and
barriers to accessibility during COVID-19;

- Addressed the gap in the literature by examining older adult’s
transportation behaviors both prior to and during the pandemic
- Offered recommendations for improvements in key areas
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Literature Review
Older adults’ mobility options

• Safe and reliable transportation services determine the
livability of a community for older adults
• Public transit is more popular among low-income
populations
• Low-income older adults welcome paratransit service,
though over-booking is a challenge
• In Dallas, 29% of older adults walk to reach daily destinations
• Lack of knowledge and affordability demotivate low-income
older adults to use ride-hailing services

6

Literature Review
Resilience and COVID-19

• Decreased physical activity caused by social distancing, closing of
gym/community centers impacted older adults

• Research showed 71.9% of the participants went to public places
less often; and around half of participants had canceled a doctor’s
appointment
• Technology and family have been perceived as resource to cope
with various challenges
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Modeling Overview
Study
Development

Data collection –
Survey before the
pandemic

Trip Pattern
Analysis

Attitude/Preference
Simulation

Data collection –
Interview during
COVID-19

Resilience
Analysis
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Modeling Methodology and
Results 1
Survey Analysis
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Survey
Participants’
Demographics

Variables

Description
55-65
65-75
Age (years)
75-85
Over 85
less than $10, 000
Income
$10,000 - $29,999
Over $30,000
Married or living with a partner
Marital Status
Single, Separated, Widowed
Child/ children under 18
Child/ children 18 or older
Other Household Members
Other adults (e.g., parents, friends etc.)
Living alone
White or Caucasian
Ethnicity
Black or African American
Other
High school diploma or Equivalent
Post-high school education/ training (no
Education
degree)
+2 yrs. College degree
Full-time
Part-time
Employment Status
Not employed (e.g., out of work, retired,
etc.)
More than 1/4 mile
Mobility
Less than 1/4 mile
Difficulty with mobility
Excellent/ Very Good/ Good
Physical health Overall
Fair/Poor
Excellent/ Very Good/Good
Mental health Overall
Fair/Poor

Slide Subhead, if needed

N
19
67
53
6
56
55
27
24
132
8
24
21
114
34
104
15
64

%
11%
40%
32%
4%
34%
33%
16%
14%
79%
5%
14%
13%
68%
20%
62%
9%
38%

27
64
9
13

16%
38%
5%
8%

122
95
44
13
129
26
129
26

73%
57%
26%
8%
77%
15%
77%
15%
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Mode Users
5%

6%

4%

17%

3%
1%

13%
4%

14%

4%

47%

13%

13%

43%

13%
Drive

Have others drive you

Drive

Have others drive you

Walkbike

Public transportation

Walkbike

Public transportation

Taxi or Cab

Ride-hailing services

Taxi or Cab

Ride-hailing services

Paratransit

Others

Paratransit

Current Mode Users (left) and Preferred Mode Choice for Non-Drivers (right)
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Importance of Services for
Independent Living
100
90

# of responses

80
70
60

50
40
30
20
10
0
Public
Special
Have others
Transportation Transportation drive you

Extremely

Walk/ Bike

Very

Taxi/ Cab

Somewhat

Ridesharing

Not very

Safe Street/
Well Lit

Audio/ Visual
Aids

Driver
education/
Training/
Refresher
Courses

Not at all
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Concerns Between Drivers
and Non-Drivers

13

Resources to Obtain
Transportation Information
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Modeling Methodology and
Results 2
Simulation Analysis
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Agent-Based Modeling
• Agent-based modeling is a computational modeling
methodology whereby a phenomenon is modeled in terms of
autonomous agents and their interactions
• Agents in a transportation system
might represent:
– Older adults
– Transportation providers
• Allows us to build artificial social systems
• Useful for modeling complex systems
(i.e., systems composed of many autonomous
interacting parts) for which there is no centralized control
16

Creating Realistic Agents
• Agent-based models can be used to predict the
performance of different transportation system
designs based on the choices and behaviors of
heterogeneous individuals over time
– Can be used as a decision support tool for policy
decisions
• How can we design logic for a computer program
(an agent) that correctly represents human
behavior?
– Behavioral theory and literature
– Empirical data from real-life actors
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Personas
 Detailed descriptions of imaginary people constructed
out of well-understood, highly specified data about
real people (Pruitt & Grudin 2003)
 Personas organize and present raw research data of
a diverse population in a way that is the most natural
to the human mind
 Can be generated from survey data via clustering
techniques
 Ward’s method of hierarchical clustering with Euclidean
distances

18

Persona Development:
Cluster Analysis
Female
Complete dataset
Male

13 female clusters
4 male clusters

Clustering variables
Age
Car ownership
Education level
Marital status
Ethnicity
Ward’s method of
hierarchical clustering
with Euclidean distances

Naturally occurring groups
of older adults: clusters
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Persona Results
3 Primary Personas

13 Secondary Personas

• Elizabeth

• Tina

• Quisha

• Cassandra

• Ying

• Lisa

• Beatrice

• Dericia

• Tyrell

• Linda

• Wei

1 Negative Persona

• Michael

• Carmen • Isaiah
• Shandra • John
• Ronnell

20

Primary Personas: Examples

21

Translating Persona Attributes to
Ranked Mode Preferences
• Spontaneity

• Volunteer driver

• Assistance

• Riding with family/friends

• Comfort

• Reliability
• Accessibility
• Affordability
• Direct and Shorter Trips
• Riding with others

• Rideshare
Rank

• DART Paratransit

• Taxi/Cab
• DART Bus
• DART Train
24
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Agent Parameterization

𝑈𝑖,𝑡 = 𝛽𝑖,𝑝ℎ (𝑆𝑖,𝑡,𝑝ℎ ∗

𝑛𝑡
𝑛𝑡𝑜𝑡𝑎𝑙

Comfort

𝛽𝑖,𝑠𝑝 (𝑆𝑖,𝑡,𝑠𝑝 ∗ 𝑛

𝑛𝑡

𝑡𝑜𝑡𝑎𝑙

Spontaneity

) + 𝛽𝑖,𝑎𝑓 (𝑆𝑖,𝑡,𝑎𝑓 ∗

𝑛𝑡
𝑛𝑡𝑜𝑡𝑎𝑙

Affordability

) + 𝛽𝑖,𝑑𝑠 (𝑆𝑖,𝑡,𝑑𝑠 ∗ 𝑛

𝑛𝑡

) + 𝛽𝑖,𝑟𝑒 (𝑆𝑖,𝑡,𝑟𝑒 ∗

𝑛𝑡
𝑛𝑡𝑜𝑡𝑎𝑙

) + 𝛽𝑖,𝑎𝑠 𝑆𝑖,𝑡,𝑎𝑠 ∗

Reliability

𝑛𝑡
𝑛𝑡𝑜𝑡𝑎𝑙

+

Assistance

𝑡𝑜𝑡𝑎𝑙

) + 𝛽𝑖,𝑟𝑜 (𝑆𝑖,𝑡.𝑟𝑜 ∗ 𝑛

Direct and Short Trips

Riding with others

𝑛𝑡

𝑡𝑜𝑡𝑎𝑙

) + 𝛽𝑖,𝑎𝑐 (𝑆𝑖,𝑡,𝑎𝑐 ∗ 𝑛

𝑛𝑡

𝑡𝑜𝑡𝑎𝑙

)

Accessibility
25
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Agent-Based Model Description
 Model purpose: provide a better understanding of
primary personas’ satisfaction with different
transportation modes
 3 agents, each representing a primary persona
 Experimentation: evaluate each agent’s satisfaction
with different modes over the course of one simulated
year
 Experiment 1: bus, rideshare, volunteer driver
 Experiment 2: improved bus, improved rideshare, volunteer
driver

24

Experiment 1 Results
Primary Personas' Satisfaction with Each Transportation Option
1.00

Satisfaction

0.80

0.60

Volunteer
driver

E C
0.52
0.49

B
0.54

Rideshare

E
0.42

0.40

C

B

Bus

0.42

0.35

E
0.20

C

B

0.24

0.23

0.18

0.00
Personas' Transportation Options
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Experiment 2 Results
Primary Personas' Satisfaction with Improved Rideshare and Bus
Services
1.00
0.90

Volunteer
driver
Rideshare

0.80

Satisfaction

0.70
0.60
0.50

E C
0.49

0.52

B
0.54

E
0.46

B
C
0.40

0.40

Bus

0.50

E C
0.37

0.38

B
0.37

0.30
0.20
0.10
0.00
Personas' Satisfaction with Transportation Options
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Modeling Methodology and
Results 3
Qualitative Analysis
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Methodology Overview
To explore the subjective experiences of marginalized older
adults during the COVID-19 pandemic
• This study aimed to fill the gap in the state of knowledge by
conducting in-depth interviews to explore daily activities of
marginalized older adults and how they coped with various
challenges during the COVID-19 pandemic when there was
state-wide quarantine enforcement.
• Ecological Model of Resilience: This approach includes
individual, contextual, and sociocultural resources to
understand how well-equipped an individual is to cope with
novel stress.
• We conducted in-depth, semi-structured, individual interviews
with marginalized older adults utilizing a convenient sampling
method (n=18). We used a general inductive approach to
analyze the qualitative data.
28

Results
Variable
Age (M=73.5; SD=6.8, Minimum=65; Maximum=86)
Gender
Female
Race/Ethnicity
Black/African American
Hispanic
Marital status
Married/Living with a partner
Separated or divorced / Widowed
Single, never married
Highest Education
K-12th grade (no diploma)
High school graduate/GED
Post-high school education (no degree)
2-year college degree or higher
Annual Household Income
Less than $19,999
$20,000 and more
Employment Status
Retired
Car
No
Mobility
Able to walk more than ¼ mile at once
Able to walk less than ¼ mile at once
A lot of difficulty with mobility

Frequency

Percent

17

94.4

14
2

77.8
11.1

2
7
7

11.1
38.9
38.9

3
4
6
4

16.7
22.2
33.3
22.2

9
9

50.0
50.0

14

77.8

10

55.6

10
4
3

55.6
22.2
16.7
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Results cont.
Common Travel Behavior
Themes
• Reduced trip frequency and
trip distance
• Concerns about transit due to
limited social distancing
• Adopting Ride-hailing services
– no one had considered or
preferred to use ride-hailing
service for their essential or
healthcare activities, but it is
noteworthy that people learned
about the system and utilized it
during the pandemic.

Quotes
“No, not to the store. I just do not go
as often.…I still get anxious because
there's, of course, a lot of people and
it's hard walking six feet from the
people like when the aisles are really
narrow or there's quite a few people.”
“Like when y'all had that free Lyft ride,
I rode it two days and it was good. I
did not have any problems. So, they
helped me…So, I’m glad I’m riding
Paratransit. I do not have to deal with
the public like that.”
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Results cont.
Common Resilience Themes
• Negative impact on mental
health and social well-being
– Although many participants
stayed in touch with their family
and friends, they mentioned that
they still felt lonely because of
the limited physical contact with
others.

• Sedentary behaviors
– Restrictions against
congregating, gatherings, and
group exercise at senior centers
affected their overall physical
health.

Quotes
•

“It’s a little depressing. For the
agency, it’s just hard for them to
find someone that really wants to
come and go into someone else’s
house with all this going on, even
if they are exercising precautions.
So that puts me at a disadvantage
because I am in need of help,
because of my mobility issues.”

•

“When

you walk, you’re
strengthening your muscles. But
when you’re not doing that, they’re
doing more resting than they are
doing any type of activity, it could
be a hindrance. I haven’t been
walking as often as I used to, I
lose more balance.”
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Results cont.
Common Coping Strategies
• Individual environment

Quotes
•

“I did not use the internet a lot before
COVID-19. Now, I do use it more to
shop than going into the stores, even
for household items.”

•

“I have friends, neighbors, who don’t
go out at all because they’ve got a
medical condition. I try to do the times
when I go to the store, I call and ask
them, “Do you need something?” And I
usually get it for them.”

•

“I’ve been walking around my
apartment because I don’t have to
come in contact with nobody. With
exercising, it gets good. I like to move
around. It’s good for you, and it’s good
at a certain age anyway, for anybody. I
love it. It makes my life better.”

– Use of technology

• Social environment
– Informal support
– Formal support

• Built environment
– Walkable neighborhoods
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Discussion
• Technology was identified as a strong individual-level resource.
Limited access to the internet experienced by many marginalized
populations negatively affected their overall well-being. Policies should
recognize this gap in access and develop programs to address it.
• Findings identify the need for community-based services and informal
supports (e.g., friends, family, and neighbors) to recognize the dangers
of social isolation for older adults and provide support that
accommodates the needs of marginalized populations.
• Data highlighted the importance of built environments such as
walkable neighborhoods and outdoor safety.
– Many participants earned less than $10,000 per year (n=7) and lived in
affordable housing for seniors.
– Many cited a fear of neighborhood safety which highlighted the importance
of community education programs and neighborhood maintenance.
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Limitations
• Small sample size (n=18) due to the COVID-19 lockdown resulted in
a mostly female and Black/African American sample and could have
contributed to gender or racial/cultural biases.
• Unable to recruit participants who could not communicate in English
due to the researchers’ limited capacity which might have excluded
some Hispanic older adults and other immigrants disproportionately
affected by COVID-19, compared with other ethnic groups.
• The small study sample size further limited our ability to review
cohort differences in our findings (e.g., 65-84 compared to those
85+).
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Recommendation
Mobility policy and strategy
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Mobility Policy and Strategy
Understanding Older Adults’ Mobility Needs and Gaps in
a Socioeconomic Context
- A high dependence on driving and had little to no interest in
using other mobility options
- No exposure and little experience to alternative mobility
options might create psychological or social barriers
towards public transit and paratransit
- Developing person-centered strategies
- A collaboration among transportation planners,
policymakers, and social workers to capture the diverse
perspectives of disadvantaged older adults
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Mobility Policy and Strategy
Transportation Education and Technology Training
- Most of the participants did not use technology or internet
resources to obtain transportation information and rely on
their human network
Practical Age-friendly guidelines and implementation
- Even public transit users perceive buses and trains as
unsafe and inconvenient.
- Infrastructure enhancements (e.g., more transit stops for
shorter walking distance, affordable fares, and
handicapped-friendly services, well-lit streets) to encourage
older adults to adopt public transit services and walking
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